A 4-month-old Golden Retriever underwent laryngoscopy/tracheoscopy for severe inspiratory dyspnea. A tracheal mass almost completely obstructing the lumen was noted. Histopathology was consistent with osteochondroma. Successful endoscopic diode laser ablation of the tumour and follow up are described.
Introduction
Primary tracheal tumours are rare in dogs but may include both benign (i.e., osteochondroma) and malignant tumours (i.e., adenocarcinoma, chondrosarcoma, lymphosarcoma, osteosarcoma, plasmacytoma, and squamous cell carcinoma) (Chaffin et al. 1998 , Weigt et al. 2001 , Withrow 2001 , Fossum 2002 , Ramirez et al. 2015 . Except for osteochondroma (Dubielzig & Dickey 1978 , Aron et al. 1980 , Carlisle et al. 1991 , Fossum et al. 2002 , Ramirez et al. 2015 and rhabdomyosarcoma (Yanoff et al. 1996) , they most frequently occur in older animals.
Osteochondromas, reportedly the most common (Morrison 1980 , Carlisle et al. 1991 , Ramirez et al. 2015 , are benign solitary cartilaginous growths that undergo endochondral ossification. The most frequently affected sites are the vertebrae, ribs, and long bones. Lesion growth typically ceases at skeletal maturity but continued growth is suggestive of malignant transformation, which may occur years after the initial diagnosis of osteochondroma (Jacobson & Kirberger 1996 , Green et al. 1999 .
Localisation in extraskeletal sites, including the trachea, has been reported (Dubielzig & Dickey 1978 , Troy 1978 , Aron et al. 1980 , Morrison 1980 , Ramirez et al. 2015 . Diagnosis is by thorax and neck radiography, endoscopy or computed tomography (CT), and biopsy of the mass for histopathological examination. Surgery is the treatment of choice in veterinary medicine, while laser ablation has been demonstrated to be curative in benign lesions in human medicine (Dorros & Seeley 1991 , Du Rand et al. 2011 . This case report describes the occurrence of a tracheal osteochondroma successfully treated with diode laser under endoscopic visualisation in a young pure-breed dog.
Case History
A 4-month-old male, intact Golden Retriever was presented for examination because of sudden onset of severe inspiratory dyspnea followed by a single syncopal episode. In the weeks before presentation, cough, exercise intolerance, inspiratory stridor and orthopnea were noted during excitement. Vaccinations were current and monthly heartworm preventative therapy had been given since 2 months of age. Except for an inspiratory stridor and a moderate obstructive breathing pattern, physical examination was otherwise normal. No neurologic deficits, arrhythmia, heart murmur, or pulse abnormalities were detected. Complete blood count (CBC), biochemistry panel, dorsoventral thoracic radiographs, and resting electrocardiogram were all unremarkable. Based on clinical signs, an upper airway obstruction was suspected and the single syncopal episode was considered as possibly secondary to hypoxia rather than cardiac or neurologic in origin. Laryngeal function appeared to be normal. A hard, smooth mass covered by normal-appearing mucosa, almost completely obstructing the tracheal lumen and arising from the ventral tracheal wall, was noted approximately 2.5 cm below the vocal cords ( Fig. 1, left) . A small cuffed endotracheal tube was then placed caudally to the mass to ensure oxygen delivery and control ventilation, while anaesthesia was maintained with a constant intravenous infusion of propofol (Propofol Kabi; Fresenius Kabi Italia, Isola della Scala [VR], Italy). A sample for intraoperative cytologic examination was collected using a transbronchial aspiration needle (NAD-NN6-18-120, Endo-Technik, Solingen, Germany) passed through the working channel ( Fig. 1, right) . The specimen contained occasional ciliated cells in an osteoid matrix, with occasional, multiple apparently benign mesenchymal cells. Several attempts with a transbronchial biopsy needle (PE1-RUND-18-160 round, fenestrated cups, tapered 1.8 mm-160 cm, Endo-Technik) and rigid biopsy forceps passed alongside the endoscope yielded small samples of normal-appearing mucosa. Again with the owner's consent, bronchoscopic-guided (9.3 mm x 110 cm flexible video-gastroscope, EG-250 WR5, Fujinon) laser ablation of the mass was attempted using a 600 µm diameter, 8 W power, 980 µm wavelength diode laser (Quanta System, Varese, Italy) to obtain adequate biopsy samples and temporary relief of airway obstruction. The laser fibre was inserted into the working channel (2.8 mm) of the video-gastroscope and oriented to direct the laser fibre tip toward the dorsal aspect of the tracheal mass. The laser was discharged in continuous mode until the mass was completely ablated (Fig. 2, left and right) . The endoscopic field was intermittently irrigated with sterile saline solution (NaCl 0.9%) to prevent overheating of the normal tracheal tissue surrounding the mass. In addition, intermittent suction (-0.40 Bar) by means of an electric surgical suction pump (Askir C30,Vetefarma, Cuneo) connected to the video-gastroscope was performed to remove smoke, fluids, and small debris from the airways. The total operating time was 50 minutes. At the end of the procedure, an area of approximately 2 cm of brownish scar tissue was visible on the ventral wall of the trachea. During the procedure, the tracheal mass was cut into several smaller portions, some of which were retrieved with the grasping forceps passed alongside the endoscope.
Recovery was uneventful. The dog was discharged the next day with a prescription of carprofen (Rimadyl; Zoetis Italia Srl) (2 mg/kg s.i.d.PO the first day, followed by 1 mg/kg SID for 7 days) plus misoprostole (Cytotec; Pharmacia Italia, Milan, Italy) (2 mcg/kg s.i.d. PO for 7 days).
Histopathology of the mass was consistent with osteochondroma. At home, other than some episodes of dry cough in the days following discharge, the dog was free of clinical signs both at rest and during excitement. About 2 months later, a second tracheoscopy to inspect the site of laser ablation revealed normal tracheal appearance and diameter, apart from a small area of brownish scar tissue at the ablation site (Fig. 3) . The dog was free of clinical signs at one-year follow-up.
Discussion
Tracheal osteochondroma is rare in dogs. Clinical manifestations include acute onset of dyspnea, as in this case, or a progressive history of upper airway obstruction, including respiratory distress, coughing, and exercise intolerance (Dubielzig & Dickey 1978 , Fossum 2002 , Ramirez et al. 2015 .
A tracheal mass is easily detected on radiographs as a mass narrowing or obstructing the tracheal lumen. Endoscopy or computed tomography (CT) are useful complementary diagnostic procedures to facilitate biopsy and appraisal of the extent of the mass, or to show anatomical details of the involved region and evaluate extension of the mass, respectively (Roach & Krahwinkel 2009 , Wu & Shepard 2013 , Acar et al. 2015 . In the present case, the owner declined radiography and CT of the trachea because of the costs involved; and the tumour was initially missed. Treatment options for tracheal tumours are limited but include radical surgical excision, although this may not always be possible depending on the size and the nature of the mass (Roach & Krahwinkel 2009) . Prognosis is excellent when surgical excision is complete, primarily because the trachea can be readily resected and anastomosed (Hough et al. 1977 , Fossum 2002 , Ramirez et al. 2015 . However, successful treatment of tracheal osteochondromas and leiomyoma have also been reported in dogs without tracheal resection (Troy 1978 , Black et al. 1981 .
In recent years, interventional bronchoscopy has rapidly evolved in human medicine. Laser tumour debulking via flexible bronchoscopy provides immediate relief of symptoms and can be curative in benign lesions (Du Rand et al. 2011) . In veterinary medicine, the use of diode laser therapy has recently been reported for the treatment of canine epiglottis chondrosarcoma (De Lorenzi et al. 2015) ; to our knowledge, no reports exist concerning tracheal tumour management. In the present case, the procedural guidelines described for veterinary patients were followed (Sullins 2002) and no serious complications were observed during the immediate postoperative period or reported by the owner during the subsequent follow up. While Nd:YAG laser therapy is widely used for airway tumour management in humans (Du Rand et al. 2011) , diode lasers are replacing Nd:YAG lasers in veterinary surgery because they are smaller, more efficient and cost-effective, and can cut and vaporise tissue with a minimal thermal effect (Dorros & Seeley 1991 , Sullins 2002 . A further advantage of this relatively new technology is that it can be guided through a flexible quartz fibre and used through an endoscope, as in the present case (Abitbol & Sataloff 2014) , which enhances visibility and permits removal of smoke from airways during the procedure (Sullins 2002) . Further study of diode laser efficacy in veterinary tracheal surgery is desirable. Following the successful outcome in this case, this technique may be considered in the treatment for benign tracheal tumours in carefully selected cases. 
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